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National foreword

This British Standard is the official English language version of
EN 1402-7:2003. It supersedes DD ENV 1402-7:1998 which is withdrawn.

The UK participation in its preparation was entrusted to Technical Committee
RPI/1, Refractories, which has the responsibility to:

— aid enquirers to understand the text;

—  present to the responsible international/European committee any
enquiries on the interpretation, or proposals for change, and keep the
UK interests informed,;

— monitor related international and European developments and
promulgate them in the UK.

A list of organizations represented on this committee can be obtained on
request to its secretary.

Cross-references

The British Standards which implement international or European
publications referred to in this document may be found in the BSI Catalogue
under the section entitled “International Standards Correspondence Index”, or
by using the “Search” facility of the BSI Electronic Catalogue or of British
Standards Online.

This publication does not purport to include all the necessary provisions of a
contract. Users are responsible for its correct application.

Compliance with a British Standard does not of itself confer immunity
from legal obligations.

Summary of pages

This document comprises a front cover, an inside front cover, the EN title page,
pages 2 to 24, an inside back cover and a back cover.

The BSI copyright notice displayed in this document indicates when the
document was last issued.

Amendments issued since publication

Amd. No. Date Comments

____Documents

Document Sharing Hub

Full document details: BS EN 1402-7:2003


http://www.avadocuments.com/doc/bs-en-1402-7-2003
http://www.avadocuments.com/doc/bs-en-1402-7-2003

EUROPEAN STANDARD EN 1402-7
NORME EUROPEENNE
EUROPAISCHE NORM October 2003

ICS 81.080 Supersedes ENV 1402-7:1998

English version

Unshaped refractory materials - Part 7: Tests on pre-formed
shapes

Produits et matériaux réfractaires - Partie 7: Essais sur Ungeformte feuerfeste Erzeugnisse - Teil 7: Prifungen an
pieces pré-formées Fertigteilen

This European Standard was approved by CEN on 20 June 2003.

CEN members are bound to comply with the CEN/CENELEC Internal Regulations which stipulate the conditions for giving this European
Standard the status of a national standard without any alteration. Up-to-date lists and bibliographical references concerning such national
standards may be obtained on application to the Management Centre or to any CEN member.

This European Standard exists in three official versions (English, French, German). A version in any other language made by translation
under the responsibility of a CEN member into its own language and notified to the Management Centre has the same status as the official
versions.

CEN members are the national standards bodies of Austria, Belgium, Czech Republic, Denmark, Finland, France, Germany, Greece,
Hungary, Iceland, Ireland, Italy, Luxembourg, Malta, Netherlands, Norway, Portugal, Slovakia, Spain, Sweden, Switzerland and United
Kingdom.

. — |

EUROPEAN COMMITTEE FOR STANDARDIZATION
COMITE EUROPEEN DE NORMALISATION
EUROPAISCHES KOMITEE FUR NORMUNG

Management Centre: rue de Stassart, 36 B-1050 Brussels

© 2003 CEN  All rights of exploitation in any form and by any means reserved Ref. No. EN 1402-7:2003 E
worldwide for CEN national Members.

Documents

Document Sharing Hub

Full document details: BS EN 1402-7:2003


http://www.avadocuments.com/doc/bs-en-1402-7-2003
http://www.avadocuments.com/doc/bs-en-1402-7-2003

EN 1402-7:2003 (E)

Contents

page
(oYL XY (o TP 3
1 RS Tol o] o TP PP P PP P PPPPPPRRTPR 4
2 N0 )40 4 F= AV SR (=1 (1 (=] A [T T 4
3 BT (=T 0 W L= [T T 1[0 = 4
4 L 1T T ][ PURPR PR 7
5 0] Q1= = (£ PP 7
6 TSy o= Tox (0T AT o) VA= Y1010 | (=SSP 9
6.1 Preparation Of the tESt PIECE......uuiiiii e e e e s s e e e e e aes aanrereeeeeeee e e 9
6.2 MeasuremMeENt Of AIMENSIONS .......coiveiiiiiee et e e et e e e e et et e e e e e s s as b e s e e s s eessbb s e eeaes aeeeesseesssssnnsens 9
6.3 o T U =T o U= g ] = U o | 1R 10
6.4 MeEASUIrEMENT Of WAIDAGE .. . .uuuuuuuuiiniiiii e e naaanaan e nsnsasnsnsnsnsnsnsnsnsnsnsnsnnnnnnns  aeesesnsssnsnsnsnansns 10
6.5 MeasuremMENt Of COMNET ABIECES. ... i e e e e e e e e e e s e rebas eeeereesrsaaa s 11
6.6 Measurement Of @AgE EFECES ... e e s eeeeaabeeeeaenes 12
6.7 Measurement of craters and BUDDIES ............ et eeeraeeeeeaas 13
6.8 MEASUIEIMENT OFf CIACKS ... ettt ettt e et e e et e e e e et e e sttt e e e e et e s s ssanseesabaaees  oeeessesssessssnnseseees 14
6.9 Measurement of protrusions and iINAENTALIONS ..........cuevieiiiiiiiie e aenaees 15
6.10 MEASUIEIMENT OF TINS ...eiiiit ittt e e et e e et e e e e e e e e s et e e esaassasaaa e sssbasaes  seetasssesssnsessssnnseresen 15
LS R S T= o £=To P (o o O OO TPPTP TP UPPPPOPIN 15
6.12 L = o111 /2 SRR 15
7 TSy o= Tox (o] AT o)V 7= T4 = o] 1= SRR 16
7.1 DESIIUCHIVE tESE METNOUS .....vveei et e e s e e e e e e s e s e e e e es reeeeeesseesssaaanas 16
% 0 T 1= o 1= =Y 16
4% O = ¢ 1Y/ o | o] o] =T g (TP 16
7.1.3 Moisture content (SE€ NOTE 2 Of 7.1.4) ..coceii ittt e e e e s e s ae e e e e e e s s snnrraeees taansnrereeeeees 16
O S o =3 o 1 T [ o1 (o o PSSP U TP OPPPPOPIN 16
7.2 NON-AESITUCTIVE tESE METNOUAS ... it e et e e et e e st e e e ea s e s eraeeese eeabsessssneeseees 17
% R U 1 7= T 1o o ol (=] ] o T [ O P U PPPPOPIN 17
7.2.2 Determination of the resonant frequency by mechanical ShOCK..............cccoviiiiii e, 19
R T = =] o o 10 a Lo B 4 F=1 0111 41T G 21
A S |V = 1= 22
4728 T = 10 110 =1 1 PP 22
8 LIS (=] oo ] S PSP PUPPPPPRTTRN 22
211 11T =T o] 0 Y/ TSR 24

Documents

2 Document Sharing Hub

Full document details: BS EN 1402-7:2003


http://www.avadocuments.com/doc/bs-en-1402-7-2003
http://www.avadocuments.com/doc/bs-en-1402-7-2003

Foreword

EN 1402-7:2003 (E)

This document (EN 1402-7:2003) has been prepared by Technical Committee CEN/TC 187 "Refractory products
and materials", the secretariat of which is held by BSI.

This European Standard shall be given the status of a national standard, either by publication of an identical text or
by endorsement, at the latest by April 2004, and conflicting national standards shall be withdrawn at the latest by
April 2004.

This document supersedes ENV 1402-7:1998.

EN 1402 “Unshaped refractory products* consists of eight parts:

O

g

g

O

Part 1

Part 2

Part 3

Part 4

Part 5

Part 6

Part 7

Part 8

Introduction and classification

Sampling for testing

Characterization as received
Determination of consistency of castables
Preparation and treatment of test pieces
Measurement of physical properties
Tests on pre-formed shapes

Determination of complementary properties

According to the CEN/CENELEC Internal Regulations, the national standards organizations of the following
countries are bound to implement this European Standard: Austria, Belgium, Czech Republic, Denmark, Finland,
France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Luxembourg, Malta, Netherlands, Norway, Portugal,

Slovakia, Spain, Sweden, Switzerland and the United Kingdom.
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EN 1402-7:2003 (E)

1 Scope

This European Standard specifies methods for the testing of as-delivered pre-formed shapes. It applies to shapes
fabricated from dense and insulating castables and ramming materials as defined in EN 1402-1.

NOTE Acceptance values for the individual test methods described should be agreed between the parties involved.

2 Normative references

This European Standard incorporates by dated or undated reference, provisions from other publications. These
normative references are cited at the appropriate places in the text, and the publications are listed hereafter. For
dated references, subsequent amendments to or revisions of any of these publications apply to this European
Standard only when incorporated in it by amendment or revision. For undated references the latest edition of the
publication referred to applies (including amendments).

EN 1402-1, Unshaped refractory products — Part 1 Introduction and classification.

EN 1402-6, Unshaped refractory products — Part 6: Measurement of physical properties.

3 Terms and definitions
For the purposes of this European Standard, the following terms and definitions apply.
31

corner defect
missing corner, defined by the three dimensions a, b and c as indicated in Figure 1

Key

a, band ¢  Three dimensions defining the missing corner

Figure 1 — Typical corner defect
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3.2
edge defect
missing edge, defined by the three dimensions, e, f, and g as indicated in Figure 2

Key

e, ffandg  Three dimensions defining the missing edge

Figure 2 — Typical edge defect

3.3

crater

clearly defined hole in the surface of a shape whose parameters, i.e. maximum diameter, minimum diameter and
depth, can be measured

NOTE Its origin can be a bubble produced during manufacture.
3.4
hairline cracks

fine cracks visible on the surface of a shape whose length can be measured and whose width is less than or equal to
0,2 mm (see Figure 3)
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Key
1 Hairline crack
2 Surface crazing

3 Open cracks

Figure 3 — Typical cracks

35
surface crazing
network of hairline cracks confined to the surface of the shape (see Figure 3)

3.6
open cracks
cracks or tears on the surface whose length is more than 10 mm and whose width is more than 0,2 mm (see Figure 3)

3.7
protrusions and indentations
imperfections that can occur during fabrication or firing, if applicable

3.8
fins
thin layer of material on the face of a shape that projects beyond the edge

3.9
segregation
separation of aggregate and fines during fabrication to leave a honeycomb appearance and/or a layer of excess fines

3.10
friability
crumbly texture due to poor consolidation and/or mould leakage

3.11

warpage
deviation of a plane surface from being flat
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4  Principle
Testing of pre-formed shapes by qualitative and/or quantitative methods. These methods are of two types:

a) Inspection by attributes by evaluating the integrity of a refractory shape by visual inspection of cracks or
other surface defects and by conformance to dimensional tolerances;

b) Inspection by variables by evaluating the quality of a refractory shape by determining physical properties
using appropriate destructive or non-destructive test methods.

NOTE It is not obligatory to use all the test methods described in this European Standard when determining the quality of a
pre-formed shape.

5 Apparatus

5.1 Linear measuring devices, steel tape and/or callipers in accordance with the tolerance required and
conforming to an accuracy twice the intended accuracy of the measurement.

NOTE Where possible, linear tolerances less than 1 mm should be measured with callipers. Steel tape measurements are
accurate to the millimetre (0,5 mm can be estimated) whereas callipers are accurate to 0,1 mm.

5.2 Steel straightedge , at least 5 mm thick and of sufficient length to span the diagonal of the largest shape to
be measured.

5.3 Two steel measuring wedges , which shall be either:

a) type 1, at least 50 mm in length and 10 mm in thickness at one end, of uniform cross section for a length of at
least 10 mm from that end and then tapering to zero thickness at the other end (see for example Figure 4a), or

b) type 2, up to 160 mm in length with an even taper from 4 mm to zero (see for example Figure 4b).

Each wedge shall be graduated and numbered along the slope to show the thickness of the wedge between the base
and the slope in increments of either 0,5 mm (type 1) or 0,1 mm (type 2).
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